A novel transgenic mouse model reveals deregulation of the ubiquitin-proteasome system in the heart by doxorubicin.
Ubiquitin-proteasome system (UPS) mediated proteolysis is responsible for the degradation of majority of cellular proteins, thereby playing essential roles in maintaining cellular homeostasis and regulating a number of cellular functions. UPS dysfunction was implicated in the pathogenesis of numerous disorders, including neurodegenerative disease, muscular dystrophy, and a subset of cardiomyopathies. However, monitoring in vivo functional changes of the UPS remains a challenge, which hinders the elucidation of UPS pathophysiology. We have recently created a novel transgenic mouse model that ubiquitously expresses a surrogate protein substrate for the UPS. The present study validates its suitability to monitor in vivo changes of UPS proteolytic function in virtually all major organs. Primary culture of cells derived from the adult transgenic mice was also developed and tested for their applications in probing UPS involvement in pathogenesis. Applying these newly established in vivo and in vitro approaches, we have proven in the present study that doxorubicin enhances UPS function in the heart and in cultured cardiomyocytes, suggesting that UPS hyper-function may play an important role in the acute cardiotoxicity of doxorubicin therapy.